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Abstract 

introduction: People with cirrhosis of the liver are predisposed to developing oral lesions. The occurrence and type of lesion 
depend on the degree of liver function impairment and its type, and on the severity and duration of systemic diseases. In chil- 
dren, the age at which the early symptoms of liver disease are experienced is also of great importance. 

Aim: To assess the prevalence of oral pathological lesions in children and adolescents with cirrhosis of the liver, and their 
correlation with the degree of liver function impairment. 

Material and methods: Clinical and laboratory results of liver function tests (Model of End-Stage Liver Disease/Score of 
Paediatric End-Stage Liver Disease, Child-Pugh score) were assessed in 35 patients with cirrhosis of the liver. The average age 
of the patients was 10.7 ±4.74 years. All patients also had their oral cavities examined (mucosa, gingiva - Gl, hygiene - PL!, 
teeth - dmft/dmfs and DMFt/DMFs, DDE Index and Candida spp. presence) and this was then correlated to the degree of liver 
function impairment. 

Results: According to the Child-Pugh scale, 16 patients were class A and 19 were class B/C. Jaundice during the first 
3 years of life occurred in 9 patients. Mucosal lesions were found in 25 out of 35 patients (74%), including 10 out of 16 (63%) 
in Child-Pugh group A, and 16 out of 19 (84%) in group B/C (NS - non significant). Oral candidiasis occurred more often in 
class B/C than in class A (47.4% vs. 12.5%; p < 0.05). The Gl index (Gingival Index) and PLI index (Dental Plaque Index) did not 
differ between the groups (A vs. B/C) but correlated in the whole group (/? = 0.58) as well as in subgroups A{R = 0.65) and B/C 
{R = 0.59). Dmft/dmfs and DMFt/DMFs indexes did not differ between groups A and B/C, and neither did the DMFt/DMFs in 
patients with/without enamel defects. 

Conclusions: Oral mucosal lesions are commonly found in children with cirrhosis of the liver. Advanced liver disease promotes 
oral candidiasis. Severity of gingivitis correlates with the presence of dental plaque. 



Introduction 

The oral cavity, a vital part of the human body, is 
an important source of information about the health of 
an individual. Oral lesions may manifest early, concomi- 
tant with a systemic disease, disappearing with general 
health improvement, or later persisting in spite of dis- 
ease remission, and usually presenting developmental 
abnormalities. The prevalence of chronic liver disease 
in children and adolescents has not been determined; 
however, the necessity to provide treatment i.e. to per- 



form liver transplants in children and adolescents, was 
estimated at 2 per 10 000 births [1]. 

Clinical manifestations of liver failure depend on 
the degree of organ damage. Compensated cirrhosis 
may not present any noticeable clinical features. In de- 
compensated cirrhosis, the patient develops jaundice, 
symptoms of malnutrition, ascites, oedema, oesoph- 
ageal varices and coagulation disorders [2]. Addition- 
ally, underlying diseases in cirrhosis of the liver may 
manifest, and drug side effects may occur, for example 
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after glucocorticosteroid or other immunosuppressant 
administration in autoimmune liver disease [2-4]. The 
aforementioned conditions also influence oral health. 
They may disturb dental development and may con- 
tribute to dental caries, periodontal disease and oral 
mucosa lesions. Lesion type and severity depend on the 
age of the child when the systemic disorders started, 
their type and duration, as well as their impact. The 
oral cavity appears to be significantly affected by mal- 
nutrition, cholestasis, immunodeficiency and coagulop- 
athy [5]. The risk of cirrhotic manifestations depends 
on the severity of liver impairment. Two basic scores, 
MELD (Model of End-Stage Liver Disease) and PELD 
(Score of Paediatric End-Stage Liver Disease), and the 
Child-Pugh score [6, 7] are used to assess liver functions 
in order to determine organ transplant indications in 
children under the age of 12 years [8, 9]. 

The MELD score is affected by the prothrombin 
index, and bilirubin and creatinine concentrations, 
whereas the PELD score depends on child age, degree 
of malnutrition, blood, bilirubin and albumin concentra- 



tions and prothrombin index. The formula is complex, 
so to compute the scores a calculator available at www. 
unos.org/resourses was used. The higher the score, the 
more urgent the liver transplant. The Child-Pugh score 
assesses clinical parameters, i.e. encephalopathy and 
ascites, and lab results, i.e. bilirubin and albumin con- 
centrations, and prothrombin index. On scale A (5-6 
points) a one-year patient survival rate accounts for 
84%, on scale B (7-9 points) it accounts for 62%, on 
scale C (10-15 points) it is 42%. 

Aim 

The purpose of the study was to assess the prev- 
alence of oral lesions in patients with cirrhosis of the 
liver, and the correlations between lesions and liver dis- 
ease stages. 

Material and methods 

Thirty-five patients with cirrhosis (18 boys and 17 
girls) aged 18 months to 18 years (mean ± SD: 10.7 
±4.74 years) were enrolled to the present study. They 



Table I. Selected biochemical parameters and the PELD/MELD values in groups A and B 



Parameter 


Group 


Mean 


Median 




Quartile 


Standard 










Lower 


Upper 


deviation 




A 


6.19 


7.50 


2.50 


10.00 


7.40 


PELD/MELD 


B 


15.53 


14.00 


11.00 


18.00 


7.33 




A 


11.27 


11.15 


10.65 


12.65 


1.78 


Haemoglobin [mg/dl] - 


B 


11.05 


11.20 


9.30 


12.70 


1.85 




A 


33.71 


33.70 


31.55 


38.50 


5.62 


Haematocrit [%] 


B 


31.52 


32.40 


28.10 


36.70 


8.34 


Protein 


A 


72.99 


75.45 


67.50 


77.35 


5.46 


total [mg/dl] 


B 


66.23 


66.80 


60.40 


73.70 


10.61 




A 


40.21 


40.37 


37.10 


43.66 


5.68 


Albumins [mg/dl] 


B 


33.73 


30.89 


28.84 


39.27 


7.86 




A 


1.22 


1.17 


1.09 


1.26 


0.28 


INR* 


B 


1.53 


1.33 


1.11 


1.55 


0.80 




A 


1.24 


0.92 


0.74 


1.43 


0.80 


Total bilirubin [mg/dl] - 


B 


8.31 


4.10 


2.44 


8.20 


10.48 




A 


0.54 


0.32 


0.24 


0.63 


0.53 


Direct bilirubin [mg/dl] - 


B 


5.13 


2.09 


0.90 


4.70 


7.15 




A 


145.81 


52.00 


38.00 


87.00 


231.88 


ALT [U/l] 


B 


261.58 


70.00 


48.00 


138.00 


730.15 




A 


98.00 


74.00 


41.50 


141.00 


78.82 


GGTP [U/l] 


B 


118.32 


95.00 


76.00 


159.00 


65.96 




A 


0.82 


0.50 


0.40 


0.70 


0.87 


Creati nme [rng/dlj ^ 


... M- 




^ IP' 























INR - international normalised ratio 
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were followed up at the Outpatient Clinic of Liver Dis- 
eases and Transplantology, and the Department of Oral 
Pathology, The Children's Memorial Health Institute, 
Warsaw. 

The Child-Pugh Score, which assesses liver function, 
was used to select two groups of patients: 

• group A - 16 patients qualified as class A (mean age 
10.25 ±4.68; median 10.5 years). 

• group B - 19 patients qualified as class B/C (mean 
age 11.51 ±4.85; median 11.16 years). 

Liver function parameters for both groups are pre- 
sented in Table 1. Ten patients were treated with pred- 
nisone and azathioprine, and eight had jaundice in the 
first 3 years of life. 

Oral and general clinical examinations were per- 
formed, and the results were statistically analysed. 

General health 

General assessment included current liver function 
tests, jaundice during the first three years of life (based 
on a retrospective analysis of patient medical records), 
and immunosuppressive treatment (prednisone and 
azathioprine). The Child-Pugh score was used to assess 
liver functions. 

Oral health 

Clinical examinations were performed to assess 
oral mucosa, hygiene, gingiva and teeth. Oral mucosa 
assessment included lesion prevalence, type and site, 
and was based on the WHO Guide to Epidemiology and 
Diagnosis of Oral Mucosal Diseases [10-12]. Clinical re- 
sults were subsequently verified with mycological tests. 

Oral hygiene was assessed using the Loe and Silness 
dental plaque index (PLI) [13]. The assessment focussed 
on the prevalence and amount of dental plaques in 
6 teeth, i.e. 16, 12, 24, 36, 32 and 44 (in deciduous den- 
tition: 55, 51, 63, 75, 71 and 83), according to the fol- 
lowing scale: 0 - no plaque, 1 - thin deposit, visible on 
probing along the gingival margin, 2 - deposit seen by 
naked eye and 3 - thick plaque layer filling the inter- 
dental space. The index value calculated for each patient 
was the quotient of the sum of the values assessed for 
each surface of the assessed teeth (medial, distal, buccal 
and lingual) and the total number scored surfaces. 

Gingival health was assessed with the Loe and Sil- 
ness Gingival Index (Gl) [13]. The assessment included 
the gingivae around all the surfaces of the evaluated 
teeth using PLI: 0 - no inflammation, normal gingiva; 
1 - mild inflammation, a slight change in gingival co- 
lour and mild tissue structure abnormalities, no bleed- 
ing on probing; 2 - moderate inflammation, visible 
gloss, erythema, gingival oedema and hyperplasia, 
bleeding on pressure or deep probing; 3 - severe in- 



flammation, marked gingival erythema and oedema, 
susceptibility to spontaneous bleeding, ulceration. 

Inflammation was assessed as mild (Gl: 0.1-1.0); 
moderate (Gl: 1.1-2.0) or severe, (Gl: 2.1-3.0). Gl is 
a quotient of the sum of values scored for the gingivae 
of each assessed surface (medial, distal, buccal and lin- 
gual) and their number. 

Gingival pocket depths were measured with a cal- 
ibrated periodontal probe; the values recorded were 
those greater than 4 mm. 

Dental health was assessed based on the presence 
of caries and developmental disorders. Index values 
were calculated for DMFt/dmft (unit assessed: tooth), 
and DMFs/dmfs (unit assessed: tooth surface), which is 
the sum of all carious teeth (without precarious stages), 
teeth lost due to caries and filled teeth. Physiologically 
exfoliated teeth in patients with deciduous teeth were 
excluded from the study. 

Dental developmental abnormalities were classified 
according to the DDE-Index [14]. They included: brown 
or grey/green discolouration, topical enamel opacity 
(white, yellow or brown non-transparent with a distinct 
barrier), dispersed opacities and hypoplasia (quantita- 
tive enamel defects). 

Mycological diagnostics 

Mycological material from oral mucosa (buccal and 
tongue) was placed in sterile test tubes (using the di- 
rect swab method). Considering the age of the young- 
est children, rinse samples were abandoned (due to the 
variation in the ages of patients, the method of oral 
rinsing was not applied) [12]. The clinical material was 
quantitatively cultured on Sabouraud solid medium. 
Cultures were incubated at 37°C. The presence of fun- 
gal colonies and fungal species was assessed with the 
ID 32 C test (bioMerieux) to determine their biochem- 
ical properties. 

Statistical analysis 

The comparative analysis between groups was done 
using the Mann-Whitney U test for quantitative vari- 
ables, and the appropriate test for qualitative vari- 
ables. Values of p < 0.05 were considered as significant. 

Results 

Oral mucosa 

Mucosal lesions were found in 26 out of 35 patients 
(74%): 10 out of 16 (62.5%) in group A vs. 16 out of 19 
(84%) in group B/C - non-significant (p = NS). The prev- 
alence of particular oral mucosa lesions is presented in 
Table 11. Oral candidiasis was the most common lesion, 
present in 2 patients in group A and 9 in group B/C 
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Table II. Type and prevalence of lesions in the oral mucosa in children with liver failure 



Variable 


Total 
n (%) 




Groups 


Value of p 
(A vs. B) 






A, n (%) 


B/C, n (%) 




Patients (n) 


35 (100) 


16 (100) 


19 (100) 




Gingivitis (Gl > 0.1) 


22 (62.8) 


10 (62.5) 


12 (63.2) 


NS 


Mucosal lesions 


26 (74.3) 


10 (62.5) 


16 (84.2) 


NS 


Oral candidiasis 


11 (28.6) 


2 (12.5) 


9 (47.4) 


< 0.05 


White coating 


6 


1 


5 




Erythematous lesions 


3 


2 


1 




White coating and erythematous lesions 


2 


0 


2 




Angular cheilitis 


5 (14.3) 


2 (12.5) 


3 (15.8) 


NS 


\/ II II 1 1 ■ J. J." 

Yellow, yellow-brown hyperpigmentation 


7 (20.0) 


1 (6.2) 


6 (31.6) 


NS 


Telangiectasia 


9 (25.7) 


3 (18.7) 


6 (31.6) 


NS 


Petechiae/bleeding 


7 (20.0) 


2 (12.5) 


5 (14.3) 


NS 


Cheilitis with erosions or fissures and diffuse mucosal 
erythema (atrophic stomatitis) 


7 (20.0) 


2 (12.5) 


5 (14.3) 


NS 


Coated tongue 


5 (14.7) 


1 


4 


NS 


Black tongue 


3 (8.6) 


1 


2 


NS 


OcUgldpillL LUIIgUc 


Z p. /J 


1 
1 


1 
i 




Atrophic tongue 


2 (5.7) 


0 


2 


NS 


Fissured tongue 


2 (5.7) 


0 


2 


NS 


Injure erosion on tongue margin 


3 (8.6) 


1 


2 


NS 


Lichenoidlesions in buccal mucosa 


3 (8.6) 


0 


3 


NS 


Overgrowth lesions of oral mucosa on the palate or/and 
gingivae 


2 (5.7) 


0 


2 


NS 


Herpes simplex 


2 (5.7) 


0 


2 


NS 


Pallor 


2 (5.7) 


0 


2 


NS 



(p < 0.05). In three patients, oral candidiasis was asso- 
ciated with angular cheilitis. In one child, the fungal in- 
fection affected only the labial commisure of the mouth. 
In 1 case of angular cheilitis, no Candida spp. was iden- 
tified. Twenty per cent of patients presented various 
degrees of oral and gingival mucosa discolouration 
(cheeks and floor of the mouth) - ranging from yellow 
to yellowish brown or brown. Brown discolouration was 
found in 3 patients from group B (progressive familial 
intrahepatic cholestasis - PFIC, Wilson's disease and 
autoimmune hepatitis -AIH). 

25.7% of the patients presented with telangiecta- 
sias and 20.0% with petechiae in the mucosa of the 
labial vestibule, cheeks, soft palate and floor of the 
mouth. Eleven patients (31.4%), including 3 from group 
A and 8 from group B, presented symptoms of nutri- 
tional deficiencies, i.e. atrophic tongue, cheilitis with 
erosions or fissures, diffuse erythema and pallor of the 
mucous membrane. 



Infectious mucosal lesions occurred in both patients 
under and without immunosuppressants (oral candidia- 
sis: 2 out of 10 patients under immunosuppressive ther- 
apy (20%), and 8 out of 25 without immunosuppression 
(32%); herpes simplex virus - only 2 patients without 
immunosuppression). 

Oral hygiene and gingival 

A total of 62.8% of patients had gingivitis, including 
62.5% from group A and 63.2% from group B (Table II) 
(NS). No significant differences between PLI and Gl were 
found when comparing groups A and B (group A: PLI = 
1.26 ±0.91, Gl = 0.52 ±0.61; group B: PLI = 0.93 ±0.83, 
Gl = 0.64 ±0.73) (NS) (Table III). None of them had 
a gingival pocket depth > 4 mm. However PLI and Gl 
correlated significantly in both groups - positive correla- 
tion between oral hygiene and gingival health (Table IV), 
and there were individuals with no or minimal gingivitis 
and with high PLI, or patients with a high Gl and good 
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oral hygiene. Gingivitis prevalence, PLI and Gl were simi- 
lar, independently of whether patients were undergoing 
immunosuppression or not (immunosuppression: 60%, 
PLI = 0.78 ±0.65, Gl = 0.61 ±0.73; without immunosup- 
pression: 64%, PLI = 1.20 ±0.93, Gl = 0.58 ±0.66) (NS). 

Dental health 

Enamel developmental abnormalities were found in 
15 patients (42.8%) in both groups: 4 out of 16 (25.0%) 
in group A, and 11 out of 19 in group B/C (57.8%) (NS) 

Table III. Correlation between the oral hygiene status 
(PLI) and severity of gingivitis (Gl) in all subjects and 

between groups A and B 



Spearman rank 


Group 


R Spearman 


Value 


order correlation 






of p 


PLI and Gl 


A 


0.65 


< 0.05 




B 


0.60 


< 0.05 




Total 


0.59 


< 0.05 



Table IV. PLI and GL! 



Group A 



(Table V). Group A presented brownish green disco- 
lourations in deciduous teeth {n = 1), brownish green 
discolouration together with permanent teeth enamel 
opacities (n = 1), and enamel opacities with permanent 
teeth hypoplasia {n = 2). In addition to brown-green dis- 
colouration of the deciduous and permanent teeth (re- 
spectively n = 3 and n = 2) and permanent teeth enam- 
el opacities {n = 4), group B presented enamel opacities 
together with permanent teeth hypoplasia {n = 1) and 
all other types of abnormalities in permanent teeth 
(n = 2). To summarise, brownish green tooth discoloura- 
tion occurred in 8 patients (22.86%), including 4 with 
biliary atresia, 2 with Wilson's disease, 1 with primary 
sclerosing cholangitis and 1 with hepatitis of unknown 
aetiology. Discolouration was found in all patients who 
had jaundice in the first 3 years of life (100%); however, 
it was only found in deciduous teeth in patients who 
had jaundice in infancy. 

One patient presented discolouration of permanent 
teeth together with brown gingival discolouration (Wil- 



Group B/C 



Value of p 





Mean 


Median 


Ql 


Q3 


SD 


Mean 


Median 


Ql 


Q3 


SD 




PLI 


1.26 


1 


0.5 


2 


0.91 


0.93 


0.8 


0.25 


1.5 


0.83 


NS 


Gl 


0.52 


0.25 


0 


1 


0.61 


0.64 


0.25 


0 


1.08 


0.73 


NS 



Table V. Hygiene status of the oral cavity (PLI), gingivae (Gl) and dentition in patients with cirrhosis 

with reference to liver function (group A vs. group B) 



Parameter 






Group 


Mann-Whitney 










U test 






A 


B 


level "p" 


Enamel 
defects 


Brown-green discolouration 


1(D) 


3 (D) + 2 (P) 


NS 


Brown-green discolouration and enamel opacity 


1(P) 


0 


NS 


Enamel opacity 


0 


4(P) 


NS 


Enamel hypoplasia and opacity 


2(P) 


1(P) 


NS 


Any type of lesion (discolouration, opacity, hypoplasia) 


0 


1(P) 


NS 


Total, n (%) 


4 (25.0) 


11 (57.8) 


NS 


Caries 


Caries-free subjects (dmf/DMF = 0) 


1(M) 


0 


NS 



D - deciduous dentition, P - permanent dentition 

Table VI. Dental status in Child-Pugh, various groups 

Group A 



Group B/C 



Mean Median 



Ql 



Q3 



SD 



Mean Median 



Ql 



Q3 



SD 



Value 
of p 



dmft 


7.33 


7 


5 


9 


4.85 


4.11 


3 


2 


4 


4.78 


NS 


dmfs 


16.56 


20 


9 


24 


10.33 


10.50 


4 


3 


14.5 


13.48 


NS 


DMFt 


8.92 


5 


2 


13 


8.38 


12.13 


12.5 


5 


18 


7.88 


NS 


DMFs 


15.09 


6 


1 


33 


19.00 


28.67 


19 


6 


37 


30.23 


NS 



Przeglqd Gastroenterologiczny 2014; 9 (1) 



Oral health and liver function in children and adolescents with cirrhosis of the liver 



29 



Table VII. Dental status and immunosuppression 
immunosuppression 



No immunosuppression 



Value 





Mean 


Median 


Ql 


Q3 


SD 


Mean 


Median 


Ql 


Q3 


SD 


of p 


PLI 


0.78 


0.80 


0.25 


1.00 


0.65 


1.20 


1.00 


0.50 


2.00 


0.93 


NS 


dmft 


7.75 


6.50 


4.00 


11.50 


5.91 


5.14 


3.50 


2.00 


8.00 


4.74 


NS 


dmfs 


13.75 


11.50 


6.50 


21.00 


10.34 


13.69 


15.00 


2.00 


24.00 


12.78 


NS 


DMFt 


13.56 


13.00 


5.00 


20.00 


8.75 


9.40 


7.50 


2.00 


15.50 


7.71 


NS 


DMFs 


31.25 


19.00 


5.50 


41.50 


37.40 


19.22 


8.00 


6.00 


36.00 


20.26 


NS 


Gl 


0.61 


0.25 


0.00 


1.08 


0.73 


0.58 


0.25 


0.00 


1.00 


0.66 


NS 



son's disease), and 2 presented a yellow/ish oral mucosa 
(Wilson's disease and biliary cirrhosis). Enamel opacities 
and hypoplasia were only found in permanent teeth. 

Caries did not occur in only 1 child from group A. 
The intensity of caries was high in both groups (Table 
VI). Dmft, dmfs, DMFt and DMFs did not present any 
significant differences between the groups (A vs. B/C). 
Also, DMFt and DMFs did not present any significant dif- 
ferences in children with or without immunosuppresion 
(Table VII). 

Discussion 

The results of the present study show a high inci- 
dence of oral lesions in patients with cirrhosis of the 
liver. Up-to-date publications suggest children with liv- 
er failure are more prone to oral mucosa lesions than 
generally healthy children, which might result from hy- 
poproteinaemia, coagulopathy malnutrition, cholestasis 
or immunodeficiencies [5, 15]. In previous studies by 
Olczak-Kowalczyk et al. the prevalence of angular chei- 
litis (36.4% vs. 17.59%), strawberry lips with erosions 
(31.2% vs. 7.5%) and geographic or smooth tongue, 
petechiae and yellow discolouration was statistically 
significant [15]. 

Oral candidiasis and angular cheilitis, telangiec- 
tasias, petechiae, oral mucosa yellowish and atrophic 
tongue, cheilitis with erosions or fissures, and diffuse 
erythema or oral mucosa pallor were most frequently 
encountered in patients with class B/C liver failure, who 
also frequently presented protein-calorie malnutrition, 
cholestasis and coagulopathy. There was only a cor- 
relation between organ function and oral candidiasis. 
In patients with advanced liver disease, coagulopathy 
associated with plasma deficiency of coagulation fac- 
tors and thrombocytopenia may cause petechiae and 
spontaneous gingival bleeding. Bleeding disorders, pe- 
techiae, increased vulnerability to bruising, and gingival 
bleeding were described in patients with liver dysfunc- 
tions [4, 16]. 



Malnutrition accompanying liver failure manifests as 
qualitative deficits and infections. Typical symptoms of 
malnutrition (particularly vitamin B and iron deficiency), 
such as cheilitis, angular fissures, and glossitis in chil- 
dren with chronic liver diseases, were reported by other 
researchers [17]. 

As is generally known, malnutrition is also one of 
the aetiological factors in immunocompromised pa- 
tients, predisposing them to infectious lesions [18]. The 
immunodeficiency level in patients with liver failure 
depends on a number of factors, including underlying 
diseases, treatment (immunosuppressants, glucocorti- 
coids) as well as the level of organ impairment (mal- 
nutrition, cholestasis) [19]. According to studies, adult 
patients frequently develop oral infections caused by 
Herpes virus simplex and Candida spp. [16], and nasal 
infections caused by Staphylococcus aureus [19]. How- 
ever, no paediatric cases were reported. The present 
study confirms a more frequent prevalence of fungal 
infections and labial herpes in patients with class B/C 
liver impairment. No significant differences were not- 
ed in the prevalence and intensity of gingivitis related 
to liver function. However, a close correlation with the 
presence of dental plaque was found. There was no sig- 
nificant correlation between Gl indexes and oral can- 
didiasis, and immunosuppression. This may be due to 
the low number of patient groups. Similarly, there was 
no correlation between prednisone and azathioprine 
use, and mucosal lesions in children with secondary 
immunodeficiencies [15]. Nevertheless, those abnor- 
malities might be significantly less visible in children 
than in adults, because of different liver failure causes, 
smoking, different eating habits and the topical effect 
of alcohol on gingival tissue. In the study by Novacek et 
al. conducted on adults with cirrhosis, the most intense 
oral lesions were found in patients with alcoholic cirrho- 
sis [5]. Guggenheimer et al. confirmed that 58% of adult 
liver transplant candidates had one or more oral mu- 
cosa abnormalities (fissured tongue - 37%, atrophy of 
the tongue papillae - 18%, angular cheilitis - 4%, can- 
didiasis - 2%) [20]. Patients with cirrhosis of the liver 
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presented with oral lichen planus (OLP) and oral lichen 
reactions (OLR). These could be caused by chronic liver 
disease, underlying conditions, viral infections, drugs, 
dental materials and stress [4, 20]. Although the study 
by Nellithady et al. showed no significant correlation 
between oral lichen planus and liver disease [21], the 
present study encountered lichenoid lesions in the oral 
mucosa of patients with advanced cirrhosis of the liver. 

Hyperbilirubinaemia (> 2.5 mg/dl) is associated with 
a yellowish discolouration of the sclera, mucous mem- 
brane and skin [22]. Partial bilirubin oxidation in blood 
may produce a darker tissue discolouration, i.e. greenish 
brown or yellowish brown, as found in the gingivae of 
3 patients in the current study. According to Lin et ai, 
from 34 children who underwent a liver transplantation 
under the age of 6 years, 61.3% with congenital biliary 
atresia presented green gingivae and tooth staining 
[23]. In the present study, 1 patient presented with both 
gingiva and tooth discolouration, and 2 presented with 
oral mucosa and tooth discolouration. 

Other authors report that green or greenish brown 
dental discolouration results from biliverdin accumula- 
tion in dental tissues when cholestasis develops during 
tooth development [22, 24, 25]. Discolouration is a per- 
sistent lesion; once tooth development is completed, 
the tissues lose their metabolic activity and their abili- 
ty to eliminate the pigment [25]. Structural changes in 
discoloured dentine were confirmed by histopathology 
[24, 25]. 

A tooth from a 3-year-old child with biliary atresia 
revealed extensive interglobular dentin, a number of 
faint yellow-brown lines contouring the developmental 
pattern, and a distinctive fluorescence [24]. Frequent 
cases of green dental discolouration (50-61.3%) in chil- 
dren with hyperbilirubinaemia and biliary atresia were 
reported [23, 26]. In the present study they occurred 
in all children with an early childhood medical history 
of jaundice. Physical examination of deciduous teeth 
revealed lesions in patients who had jaundice in their 
first year of life. 

The study also confirmed frequent dental defects 
such as opacities and hypoplasia (25.7% of the sub- 
jects). Studies assessing the prevalence of enamel de- 
fects in children with liver failure, or those following 
a liver transplant, vary. Seow et al. reported defects in 
all their study subjects with liver failure [n = 9); how- 
ever, Hosey et ai reported this in only 6 out of 55 cas- 
es [27, 28]. In transplant recipients, 19.18% presented 
with opacities [29]. Wondimu ef al. reported opacities in 
76%, and enamel hypoplasia in 36% of paediatric liver 
recipients [26]. 

The present study showed a high prevalence and in- 
tensity of dental caries in both assessed patient groups. 



At the same time, no correlation was found between the 
organ function, present enamel defects and dmf/dmfs 
and DMFt/DMFS. Dental caries research conducted by 
other authors in children before and after liver trans- 
plants differ in their results and are difficult to compare 
with those of the present report, which are related to 
multiple causes of caries [23, 26, 29, 30]. In the study 
by Yai et ai mean dmft/dmfs scores for children aged 
2-4 years were 6.67 ±1.21/12.17 ±2.64; in those aged 
4-6 years the scores were 10.44 ±1.16/23.67 ±0.94 [23]. 
In the present study, children showed a dmft score in 
deciduous teeth similarly high to the one presented by 
Yai ef ai, but Sheehy et ai found a significantly lower 
dental caries prevalence (dmft/dmfs = 1.22/2.35) [30]. 
Dental caries were significantly less intense in liver 
transplant patients. Wondimu et ai also reported that 
the prevalence of dental caries in paediatric liver recip- 
ients was not high (DMF/dmf 2.0 ±2.8) [26]. Previous 
studies in Polish paediatric liver transplant recipients 
showed significantly higher dmft/dmfs and DMFt/DMFs 
(respectively 5.7/11.7 and 12.1/23.5), which illustrates 
the difficulty in comparing dental caries prevalence in 
different populations. 

Conclusions 

Oral mucosal lesions are commonly found in chil- 
dren with cirrhosis of the liver. Advanced liver disease 
promotes oral candidiasis. The severity of gingivitis cor- 
relates with the presence of dental plaque. 
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